for the effective management of ecosystem dynamics under present climate change scenarios.
This special issue on cyanobacterial biodiversity comprises of 14 contributions, and has been compiled with the interests of macrobiologists in mind as most of the available publications on the group are addressed to microbiologists. In the first article, issue Sciuto and Moro (2015) discuss the bright and dark side of this important group of organisms; on one side they provide crucial ecological services (Díez and Ininbergs 2014) , while on the other they produce a wide range of cyanotoxins which have been linked with climate change (Paerl and Paul 2012) . Cyanobacterial biodiversity, phylogeny, and taxonomy too have remained paradoxical (Pinevich 2008) . Cyanobacterial taxonomy still requires a consensus approach (Palinska and Surosz 2014) (Oren and Garrity 2014; Imhoff 2014; Pinevich 2014 ). An overview on cyanobacterial taxonomy, species concepts, and speciation factors having significant impact on their biodiversity status are elaborated by Dvořák et al. (2015) . Unexplored biodiversity of terrestrial cyanobacteria present on natural and anthropogenic stone surfaces around the world, and their ecological significance, is reviewed by Hauer et al. (2015) . Cyanobacteria can survive in certain extreme environments, and the biodiversity of those surviving in hypersaline environments, their adaptative mechanisms, and contribution to ecosystem maintenance, is reviewed by Oren (2015) . The cyanobacterial biodiversity of mangrove ecosystems, with extreme or oligotrophic environmental conditions, has a significant ecological role, especially in term of C and N fixation and P accumulation, discussed by Alvarenga et al. (2015) . Polar regions (Antarctica and the arctic) are well known for extreme environmental conditions which are too harsh for the survival of most life. Makhalanyane et al. (2015) describe the cyanobacterial biodiversity of these regions, their adaptative mechanisms, and the essential ecosystem services they provide, particularly as mediators of biogeochemical cycles. de los Ríos et al. (2015) present original research on the extent of cyanobacterial biodiversity in arctic lakes, ponds and streams which contribute significantly to total ecosystem biomass and productivity. Cantonati et al. (2015) compile information on the rich and peculiar cyanobacterial biodiversity of ambient springs, whose biodiversity been neglected so far. They make a significant contribution to the importance of spring cyanoprokaryotes in maintaining the ecological integrity, quality and natural protection of these habitats.
Cyanobacterial blooms and cyanotoxins production represent a dark side to this beautiful group of organisms, which are able to modify ecosystem processes through trophic cascades and geochemical cycles. Focusing on these issues, Sukenik et al. (2015) summarizes what we know of invasive cyanobacteria, cyanotoxins, and their ecological interactions. Cyanobacteria show varied morphological and physiological features under different ecologies and environments, and Mateo et al. (2015) discuss their role as environmental indicators and bioreporters in aquatic ecosystems. Further Carmela Caroppo (2015) describes how the ecology and biodiversity of planktonic picocyanobacteria of coastal and brackish environments has potential applications in ecosystem sustainability.
Cyanolichens, an obligate mutualistic symbiosis between fungi and cyanobacteria, represent an important biodiversity component of terrestrial ecosystems, making significant contributions of nitrogen budgets, and also serving as bioindicators of air quality and/or habitat continuity (Rikkinen 2015) . Free-living and symbiotic nitrogen-fixing cyanobacteria also make substantial contribution to the global natural nitrogen budget in marine and terrestrial ecosystems. As cyanobacteria generally prefer higher water temperatures, they are predicted to benefit from global warming (Hense et al. 2013 ), but temperature is probably also the reason for the absence of nitrogen-fixing heterocystous cyanobacteria in tropical oceans (Stall et al. 2003 ). An important application is in the use of cyanobacterial bioinoculants in rice fields where they contribute in nitrogen fixation besides enhancing soil fertility. Das et al. (2015) present findings on cyanobacteria/pesticides/rice interactions and conclude that application of both herbicides and pesticides was not deteromental to cyanobacterial health, thus conserving their biodiversity in rice fields and leading to enhanced crop productivity.
How urbanization negatively affects cyanobacterial biodiversity, and in turn agricultural productivity, is addressed by Sharma (2015) . He concludes that there is a need to strengthen studies in urban ecology and ecosystem processes, drawing attention to the potential use of cyanobacterial population dynamics and diversity in designing restoration strategies in peri-urban areas.
From the contributions presented in this Special Issue, it is evident that we are still far from realizing the real biodiversity of this most ancient group of organisms. This is especially so where a consensus on cyanobacterial taxonomy is needed, along with expertise in polyphasic approaches for the identification of those that can be cultured. This issue needs to be incorporated into future environmental and ecosystem assessments from the local to the global el level in view of their role in maintaining essential ecological processes-which will undoubtedly become more important under future climate change scenarios.
